Abstract: Cyanobacteria (blue-green algae) may rapidly propagate under favorable conditions, 6 forming dense blooms. As water blooms deteriorate, blue-green algae can generate potent toxins, 7 potentially harmful to companion animals, wildlife, and even humans. One widely recognized 8 cyanobacterial toxin is microcystin. This algal toxin has been implicated in surface waters globally, 9 increasing liver cancer and/or disease risk amongst those who depend on sources prone to 10 microcystin contamination. Interestingly, no study looked at weather conditions when connecting 11 liver health outcomes to freshwater cyanotoxins. The purpose of this study was to determine if
Introduction

27
Microcystins are cyclic heptapeptide structures produced by cyanobacteria in aquatic 28 environments [1, 2] . These cyanobacterial toxins may be emitted upon cell lysis [3] or apoptosis [3, 4] 29 during algal bloom senescence [5] . Microcystis is the main producer of microcystin [2, [6] [7] , but other 30 toxic cyanobacterial genera can release the biotoxin [6] [7] [8] [9] [10] . Such toxins have shown to contaminate 31 water sources used for agriculture, drinking water, and recreation [11, 12] . Additionally, 32 microcystin-related mortalities in animals, livestock, and pets have been documented [13, 14] .
33
Though rare, the largest episode of human microcystin poisoning occurred in Brazil [15] [16] [17] [18] [19] , where to consumption of microcystin-contaminated pond and river water [32] . A pilot investigation was linked to contaminated drinking water in freshwater lakes of Three Gorges Region, China [34] .
48
A county ecological study demonstrated a relationship between cyanobacterial bloom distribution 49 in the contiguous United States and non-alcoholic fatty liver disease [ 
57
Climatic factors can stir toxic algae blooms while increasing biological oxygen demand in 58 ecosystems [41] .
59
This may be the first attempt to predict age-adjusted chronic liver disease and cirrhosis 60 mortality rates based on microcystin levels and climate exposure variables. 
130
Furthermore, the data in the study were obsolete. Data on microcystins is limited and restricted.
131
Thus, it was imperative to maintain consistency in using data on pertinent variables which aligned
132
with the USEPA data.
134
In conclusion, total microcystins and mean daily sunlight correlated with age-adjusted chronic 135 liver disease and cirrhosis death rates. The explained causal effect does not imply causation.
136
Whether microcystin toxicity and climate affect liver disease mortality merits further exploration.
137
Future work should assess environmental and lifestyle factors of chronic liver disease and cirrhosis, 
145
Vermont, Wyoming) were excluded from the analysis due to non-detectable levels or absence in the 146 original dataset. Detectable levels were averaged for repeated measurements and combined with 147 individual ones to create a composite average.
148
Environmental data on annual precipitation, average daily max temperature, daily precipitation, 
153
The Underlying Cause of Death database was utilized to retrieve age-adjusted chronic liver 
